Psychoneuroendocrine alterations during 5 days of head-down tilt bed rest and artificial gravity interventions.
This study aimed to investigate psychological stress and endocrine responses during 5 days of head-down tilt bed rest (HDTBR) with or without the impact of artificial gravity (AG). Participants were assigned to one of three bed-rest-protocols either with (i) no centrifugation, (ii) continuous 30 min (AG1) or (iii) discontinuous 6 × 5 min (AG2) centrifugation periods at 1G in the center of mass periods. Centrifugations were performed daily in one session. Questionnaires for assessing psychological stress and the corresponding biological sample collection were performed before, during and after HDTBR or centrifugation. Overall, questionnaires showed no significant changes of anxiety or emotional stress during HDTBR. In the AG1-group, salivary cortisol levels were significantly higher after centrifugation irrespective of the progress of the HDTBR and day of intervention. The AG2-group showed higher cortisol concentrations after centrifugation only on the first days of head-down tilt but no more on day 5 of HDTBR. During bed rest, urine epinephrine excretion increased in all groups, but showed the highest day concentrations in the AG1-group, which were also significantly higher when compared with AG2. These results indicate that 5 days of HDT alone is not a major stressor and accordingly resulted only in moderate changes of neuroendocrine responses over time. However, daily centrifugation for a continuous duration of 30 min induced a significant neuroendocrine response, which was not subject to a habituation as compared with daily but intermittent centrifugation for 6 × 5 min. Discontinuous centrifugation is better tolerated and associated with lower adrenocortical stress responses during HDTBR.